Rapid targeting of nuclear proteins to the cytoplasm.
The transcription factor NF-ATc plays a key role in the activation of many early immune response genes and is regulated by subcellular localization. NF-ATc translocates from the cytoplasm to the nucleus in response to a rise in intracellular calcium, and immediately returns to the cytoplasm when intracellular calcium levels fall. The rapid nuclear exit of NF-ATc is thought to be one mechanism by which cells distinguish between sustained and transient calcium signals. To study the nuclear export of NF-ATc, we have developed a general, non-invasive assay for the identification and study of nuclear export signals (NESs). The NES is defined by its ability to translocate a protein from the nucleus to the cytoplasm when the two are tethered by a membrane-permeable ligand. This procedure has allowed us to identify a NES within NF-ATc that functions in concert with a glycogen synthase kinase-regulated process to direct the rapid nuclear exit of NF-ATc. The rapid nuclear export of NF-ATc via its NES and a glycogen synthase kinase-regulated event may be an important mechanism for insulating cells from transient spikes in intracellular calcium which might otherwise lead to inappropriate activation. The assay we have developed allows the rapid identification of NESs and can be used as a general method for the inducible cytoplasmic export of nuclear proteins.